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1. Introduction. - The non resonant perturbation of an atomic system by an E.M. radiation has been the subject of theoretical and experimental studies. A recent review has been given in a paper by Delone et al. [1] .
In addition to much theoretical work, only a few experiments have been devoted to the so-called non resonant « Dynamic Stark Effect » (D.S.E.) or lightshift. These studies fall into two groups :
The first and predominant one, concerns the multiphotonic interaction processes where near-resonant D.S.E. largely intervenes. These experiments provide indirect evidence of the perturbation caused by laser radiation on an atomic structure [2] .
The other corresponds to direct experimental single level perturbation diagnostics by emission and absorption line shift measurements. They are not numerous and actually insufficient for any extensive comparison between theory and experiment to be made.
In our laboratory, theoretical and experimental works have already been devoted to hydrogen and helium level shifts induced by c.w. C02 laser radiation (PL 500 W). In these experiments at low laser flux levels (IL 5 MW/cm2), only the most important expected perturbation, that is shifts of the n = 6 hydrogen [3] and 4 3S helium levels [4] have been measured and compared with theoretical predictions.
In this paper we relate preliminary results on non resonant D.S.E. obtained with TEA CO2 laser intensity in the 100 MW/cm2 range. The main purpose of this study is to perform a systematic investigation of D.S.E. in hydrogen and helium atoms, particularly high order effects [5] and satellites [6] .
2. Experimental arrangement.
-
The experimental set-up schematically shown in figure 1 is described in the following. In this expression, all the quantities are in atomic units except for IL which is expressed in MW jcm2.
En, En, are respectively the energies of the n and n' levels, nWL is the energy of a laser photon and n' I e.r I n &#x3E; is the electric dipole matrix element. In this matrix element, e is the polarization vector of the laser field. This .approximation holds provided which is the case for the two investigated levels.
Light-shift values for hydrogen have been calculated through eq. (1) by a direct summation method [9] . Accuracy for the n = 4 state can be estimated to bẽ 0.2 % from sum rule comparisons.
In the case of helium, use was made of quantum defect theory to approximate the dipole matrix elements. Two different numerical methods -direct Investigation of more excited states is important in order to point out high order effects particularly on the n = 5 hydrogen and the 4 3S helium levels with laser intensities &#x3E; 100 MW/cm2 and production of satellites on the H~ line of hydrogen (n=6 -+ n'=2).
Consequently experimental improvements are being made in two directions : namely laser characteristics (useful repetition-rate, wider laser pulse) and enhanced high excited state populations.
